The title compounds, C 12 H 9 ClO 4 , (I), and C 12 H 9 BrO 4 , (II), are isomorphous and crystallize in the monoclinic space group P2 1 /c. Both compounds present an anti conformation between the 3-carboxy and the lactone carbonyl groups. Both carbonyl groups are out of the plane de®ned by the remaining chromene atoms, by 8.37 (6) and 17.57 (6) for (I), and by 9.07 (8) and 18.96 (18) for (II), owing to their involvement in intermolecular interactions. In both compounds, layers of centrosymmetric hydrogen-bonded dimers are developed in the [5 2 22] plane through CÐHÁ Á ÁO interactions, involving both carbonyl groups as acceptors. Two families of dimers stack through C OÁ Á ÁC O, C OÁ Á Á% and CÐXÁ Á ÁC O (X = Cl and Br) dipolar interactions, as well as a CÐHÁ Á Á% interaction, developing the three-dimensional structure along the c axis. Following on from these studies, we report here the molecular and supramolecular structures of the isostructural ethyl 6-chloro-and 6-bromo-2-oxo-1H-benzopyran-3-carboxylates, viz. (I) and (II), respectively.
The title compounds, C 12 H 9 ClO 4 , (I), and C 12 H 9 BrO 4 , (II), are isomorphous and crystallize in the monoclinic space group P2 1 /c. Both compounds present an anti conformation between the 3-carboxy and the lactone carbonyl groups. Both carbonyl groups are out of the plane de®ned by the remaining chromene atoms, by 8.37 (6) and 17.57 (6) for (I), and by 9.07 (8) and 18.96 (18) for (II), owing to their involvement in intermolecular interactions. In both compounds, layers of centrosymmetric hydrogen-bonded dimers are developed in the [5 2 22] plane through CÐHÁ Á ÁO interactions, involving both carbonyl groups as acceptors. Two families of dimers stack through C OÁ Á ÁC O, C OÁ Á Á% and CÐXÁ Á ÁC O (X = Cl and Br) dipolar interactions, as well as a CÐHÁ Á Á% interaction, developing the three-dimensional structure along the c axis.
Comment
Coumarins have demonstrated a great variety of biological properties as anti-in¯amatories (Kontogiorgis & HadjipavlouLitina, 2005) , antibacterials (Gursoy & Karali, 2003) and antihelmintics (de Marchi et al., 2004) . They have been proposed in HIV (Lee & Morris, 1999) and cancer (Lacy & O'Kennedy, 2004 ) treatment, as well as being inhibitors of monoaminooxidase (Chimenti et al., 2004; Santana et al., 2006) . Non-covalent interactions are involved in most of the molecular recognition processes. Particularly, hydrogen bonding and %-stacking interactions are responsible for the self-association of coumarin derivatives in the solid state (Magan Ä a-Vergara et al., 2004; Garcõ Âa-Ba Â ez et al., 2003) . Following on from these studies, we report here the molecular and supramolecular structures of the isostructural ethyl 6-chloro-and 6-bromo-2-oxo-1H-benzopyran-3-carboxylates, viz. (I) and (II), respectively.
The title compounds are isomorphous; they crystallize in the monoclinic space group P2 1 /c with four molecules in the unit cell. The molecular structures of (I) and (II) are shown in Figs. 1 and 2, and selected bond lengths and angles are listed in Tables 1 and 3 , respectively. The geometric parameters of the coumarin ring are comparable to those reported for similar structures retrieved from the Cambridge Structural Database (Version of May 2005; Allen, 2002) . Most of the bond distances and angles in (I) and (II) are very similar to the values reported for the isomorphic ethyl coumarin-3-carboxylate, (III) (Garcõ Âa-Ba Â ez et al., 2003) , except for the O1ÐC9 bond length, which is slightly shorter; the mean value is 1.366 (2) A Ê for (I) and (II), compared with 1.377 (2) A Ê in (III). This is probably due to the inductive negative effect of the halogen atom on the lactone O atom (O1) lone pair of electrons. Compounds (I) and (II) present an anti conformation between the 3-carboxy and the lactone carbonyl groups, in contrast to the previously reported syn arrangement in (III). In both title molecules, the lactone and the carboxylate carbonyl groups are out of the plane de®ned by atoms O1/C3± C10 by 8.37 (6) and 17.57 (6) , respectively, for (I), and by 9.07 (8) and 18.96 (18) , respectively, for (II). The abovementioned carbonyl deviations from planarity seem to be related to intermolecular interactions. It is interesting to note that the replacement of Cl by Br does not alter the molecular packing.
In the crystal structures of compounds (I) and (II), hydrogen-bonded dimers are formed by self-complementary interactions involving the carboxylate carbonyl O atom as a hydrogen-bond acceptor, and the C4ÐH4 and C5ÐH5 groups as hydrogen-bond donors (Tables 2 and 4) , so de®ning an R 2 2 (14)[R 1 2 (6)] motif (Bernstein et al., 1995) . This dimer, which lies in the family of planes [3 3 14] , is hydrogen bonded to another dimer lying in the family of planes [3 3 14], through two CÐHÁ Á ÁO interactions (C7Á Á ÁO2
ii and C8Á Á ÁO2 ii ; the symmetry code is as in Tables 2 and 4) , to form an R 1 2 (5) motif. The hydrogen-bonding motifs are shown in Fig. 3 for compound (I). Thus, layers of centrosymmetric hydrogenbonded dimers are developed in the [5 2 22] plane.
In both compounds, the two families of dimers stack through C OÁ Á ÁC O, C OÁ Á Á% and CÐClÁ Á ÁC O dipolar interactions to develop the third dimension (Fig. 4) . In the absence of strong hydrogen-bonding donors, carbonyl dipolar interactions are strong enough to direct the crystal packing of both isomorphs. Two self-complementary sheared parallel C OÁ Á ÁC O interactions (Allen et al., 1998) 
iii = 108.9 (1) and C11Á Á ÁO2 C2 = 55.1 (1)
and C11Á Á ÁO2 C2 = 55.5 (2) for (II); symmetry code: (iii) Àx + 1, Ày, Àz + 1]. In this interaction, the 3-carboxy carbonyl group acts as the donor and the lactone carbonyl group as the acceptor of electronic density. The former carbonyl group and the lactone ring (centroid Cg1) are almost parallel [C11 O11Á Á ÁCg1 iii = 96.5 (1) and 96.8 (2) for (I) and (II), respectively], and are separated by 3.034 (3) A Ê in (I) and 3.035 (2) A Ê in (II). This gives rise to the interaction of the lone pair of atom O11 with the electron-de®cient lactone ring (Garcõ Âa-Ba Â ez et al., 2003) . This type of interaction has also been observed for 4-chloro-3-nitrocoumarin (Fujii et al., 2005) .
A weak Csp The molecular structure of (II), showing the atomic numbering scheme and displacement ellipsoids drawn at the 30% probability level.
Figure 3
Layers of centrosymmetric hydrogen-bonded dimers of (I), viewed in the ab plane. R The stacking arrangement of (I), in centrosymmetric pairs, viewed along the c axis. C11 O11Á Á ÁC2 O2, C11 O11Á Á ÁCg1 and C6ÐXÁ Á ÁC2 O2 (X = Cl and Br) dipolar interactions, as well as C13ÐH13AÁ Á ÁCg2 interactions, combine to develop the third dimension along the c axis.
[Symmetry codes: (iii) Àx + 1, Ày, Àz + 1; (iv) Àx + 1, y + proposed for CÐXÁ Á ÁE interactions (X = halogen and E = electrophile; Lommerse et al., 1996; Bosch & Barnes, 2002) and in contrast to the head-on geometry proposed for CÐ XÁ Á ÁNu (X = halogen and Nu = nucleophile) interactions (Ouvrard et al., 2003; Auf®nger et al., 2004) .
As a consequence of the above-mentioned group of interactions, a block of zigzag centrosymmetric pairs of dimers stacking along the c-axis direction is formed. The C3Á Á ÁC4 iii distances of 3.602 (3) and 3.592 (4) A Ê for (I) and (II), respectively, are in the expected range for photochemical dimerization (Gnanaguru et al., 1985) . Thus, further studies on the photoreactivity of compounds (I) and (II) are currently being carried out.
Experimental
Compounds (I) and (II) were synthesized as reported by Bonsignore et al. (1995) , starting from 5-chloro-or 5-bromosalicylaldehyde with diethyl malonate in equimolar amounts. All reagents were purchased from Aldrich. Crystals suitable for X-ray analysis were obtained by recrystallization from ethanol. 
Compound (I)
Crystal data 
Data collection
Bruker SMART CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.455, T max = 0.672 12998 measured re¯ections 2754 independent re¯ections 2091 re¯ections with I > 2'(I ) Hydrogen-bond geometry (A Ê , ) for (I). Hydrogen-bond geometry (A Ê , ) for (II). H atoms were included in calculated positions and re®ned as riding atoms. The CÐH distances are in the range 0.93±0.97 A Ê and U iso (H) values were set at 1.5 or 1.2 times U eq (parent C atom).
For both compounds, data collection: SMART (Bruker, 2002); cell re®nement: SAINT (Bruker, 2002); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics: MERCURY (Version 1.4; Bruno et al., 2002) ; software used to prepare material for publication: SHELXL97 and WinGX2003 (Farrugia, 1999). This work was supported by the SIP±IPN (Secretarõ Âa de Investigacio Â n y Posgrado del Instituto Polite Â cnico Nacional), the CGIC±UC (Coordinacio Â n General de Investigacio Â n Cienti®ca de la Universidad de Colima) and PROMEP±SEP.
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